Autophagy Plays a Cytoprotective Role During Cadmium-Induced Oxidative Damage in Primary Neuronal Cultures.
Cadmium (Cd) induces significant oxidative damage in cells. Recently, it was reported that autophagy could be induced by Cd in neurons. However, little is known about the role of reactive oxygen species (ROS) during Cd-induced autophagy. In our study, we examined the cross-talk between ROS and autophagy by using N-acetyl cysteine (NAC, an antioxidant) and chloroquine (CQ, a pharmacological inhibitor of autophagy) in a primary rat neuronal cell cultures. We observed accumulation of acidic vesicular organelles and the increased expression of endogenous protein light chain 3 (LC3) in Cd-treated neurons, revealing that Cd induced a high level of autophagy. Moreover, increased levels of ROS were observed in neurons treated with Cd, showing that ROS accumulation was closely associated with neuron's exposure to Cd. Furthermore, we found that autophagy was inhibited by using CQ and/or NAC with further aggravation of mitochondrial damage, lactate dehydrogenase (LDH) leakage and hypoploid apoptotic cell number in Cd-treated neurons. These results proved that autophagy has a cytoprotective role during Cd-induced toxicity in neurons, and it can prevent the oxidative damage. These findings may enable the development of novel therapeutic strategies for neurological diseases.